As a continuation of our study on enamines of /3-keto acid anilides we report in this work the results of alkylation of enamines of cyclic /3-keto car bothionic acid anilides with 1.2-dibromoethane. The starting materials in our experiments were 2 -morReprint requests to Dr. K. Bogdanow icz-Szw ed.
pholinocycloalken-l-carbothionic acid anilides 1 , 2 and 3, p-substituted in phenyl group (Scheme 2). Compounds 2 were not reported previously, they were obtained by the addition of morpholine enamine of 2 -methylcyclohexanone to appropriate arylisothiocyanate. In these reactions we expected the formation of bicyclic compounds as a result of S and C alkylation.
Since the general procedure of alkylation of enamines in boiling benzene or ethanolic solutions was unsuccessful, we performed the alkylation of 1 with 1 ,2 -dibromoethane under phase transfer catalytic conditions (PTC). The alkylation of enamines l a -d in two phase system consisting of 50% aqueous sodium hydroxide, benzene as organic layer and benzyltriethylammonium chloride (TEBA) as catalyst proceeds smoothly at ambient temperature furnishing compounds 4 a -d in good yields (63-82%). The completion of the reaction was indicated by change of colour of the reaction mixture from orange-yellow to pale-yellow.
The reaction of enamine la with 1,2-di bromoethane, leading to 4a, was the most represen tative and was studied in detail. On the basis of chemical and spectral properties of 4a we discuss here the structure of obtained compounds.
Taking into account the mechanism of the reaction under PTC conditions, we assume that the abstrac tion of the acidic proton from NH of thiocarbamyl group involves the anion A (Scheme 1), which may react ambidently as a nucleophile. Thus, in the first step the alkylation occurs at the sulphur atom, due to stronger nucleophilicity of sulphur than nitrogen. The S-alkylated intermediate B may undergo further alkylation at carbon nucleophilic sities e.g. at C-l or C-3, or at nitrogen atoms; the first one in the mor-pholine ring or at the second one in the phenylimine moiety. In spite of these possibilities the reaction gave exclusively 4a as the sole product. It was formed by further alkylation of intermediate B at the nitrogen atom of phenylimine group. The proposed mechanism of alkylation of l a is outlined in (Scheme 1). The structure of 4a as 1 -morpholinocyclohexene-6-(3-phenyltetrahydrothiazol-2-ylidene) was inferred from analytical and spectral data, as well as from further chemical transformations.
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The molecular weight of 4a determined by MS spectroscopy m/z 328 M+', 100%, was consistent with the expected molecular formula Q 9H 24N2OS, and was in agreement with the analytical data. The IR spectrum displayed the stretching vibrations in the region of 1600 cm-1 (C =C ). *H NMR spectrum was very complex. Besides the multiplet of aro matic protons (<3 = 6.92-7.45 ppm) there were six groups of multiplets corresponding to 19 protons. The presence of the vinyl proton, linked to enamine system causes that 4a reacts easily with arylisocyanate to give 7a, b (Scheme 2).
In order to establish the scope of this procedure, enamines 2 and 3 were allowed to react with 1,2-dibromoethane under PTC conditions. The obtained compounds 5 and 6 exhibited the similar spectral fea tures as those of 4 (Scheme 2). Scheme 2. The mass spectra of three series of compounds had similar fragmentation patterns. All investigated com pounds gave stable molecular ions M~'. The most intense ions in mass spectra of 4a were assigned to following fragmentation ions (Scheme 3). In the next part of this work we studied the alkylation of 2 -oxo-cyclohexan-l-carbothionic acid anilides (11) with 1,2-dibromoethane (Scheme 2). The alkylation was performed in two phase system consisting of benzene and powdered sodium hydroxide, in the presence of TEBA as catalyst. The use of 50% aque ous solution of sodium hydroxide was difficult, be cause of spontaneous solidification of sodium salt of 11. Alkylation of 11 gave exclusively the products, which were in all respects identical with 8 , prepared by hydrolysis of 4. Thus alkylation of /3-keto carbothionic acid anilides [9, 10] occurred similarly to enamine derivatives.
Comparing the alkylation of enamines 1 and corre sponding keto derivatives, we noticed that the latter required longer time to complete the reaction and occurred in lower yields. The products of alkylation of 11, because of easy solubility in common organic solvents and relatively low m.ps were difficult to iso late and purify. 
-Morpholinocycloalkene-6-(3-aryl-tetrahydrothiazol-2-ylidene) (4-6)
General procedure: 1,2-Dibromoethane (0.02 mole) was added dropwise to a vigorously stirred mixture of the appropriate enamine 1-3 (0 .0 2 mole) in ben zene (100 ml), 50% aqueous sodium hydroxide ( 1 0 0 ml) and benzyltriethylammonium chloride TEBA (1 g). The mixture was stirred at ambient temperature until the colour changed from orangeyellow to pale-yellow (1 h). After completion of the reaction, the organic layer was separated, washed thoroughly with water and dried over anhydrous magnesium sulphate. Benzene was then evaporated in vacuo. The residue was treated with methanol. The solidified product was filtered off and purified by column chromatography on aluminium oxide, using chloroform as eluent. The product was recrys tallized from methanol. 1.50-1.78 (m, 2H , CH:); 2 .1 2 -2 .4 0 (m. 4H , CH2);  2.7 8 -3 .1 0 (m, 6 H, CH2); 3 .7 2-3.90 (t, 2H , CH2);  3.98-4.15 (m, 4H , CH:); 5 .0 8 -5 20 (t, 1H, CH);  6.92-7.45 (m, 5H , arom.). -L,C NMR d ppm:  C-l 147.2, C-2 117.8, C-3 30.0, C-4 22.7, C-5  29.5, C-6 110.2, C-2' 148.1, C-4' 55.1, C-5' 29.6,  C-l 52.5, C-8 6 6 .8 , C arom. 119.1, 120.1, 129.1 1 8 (t, 1H, CH) 1.38-1.65 (m. 2H , CH2); 2 .05-2.25 (m. 4H . CH:);  2.30 (s, 3H , CH,); 2 .7 0 -2 .9 5 (m, 6 H, CH:);  3 .6 2 -3 .8 0 (t, 2H , CH2); 3 .8 5 -4 .2 0 (m, 4H . CH:);  5 .0 2 -5 .1 5 (t, 1H, CH); 6 .8 2 -7 .1 0 (4H . arom.) 1.40-1.62 (m, 2H , CH,); 1.82 (s, 3H , CH,);  1 .92 -2 .2 0 (m, 4H , CH,); 2 .65-2.85 (t. 2H . CH,);  3 .0 5 -3 .2 2 (t, 4H . CH,); 3 .6 0 -3 .8 0 (t, 2H . CH,);  3 .9 0 -4 .1 0 (t, 4H , CH,) 18-2.20 (m. 2H , CH,); 2 .6 5 -2 .8 2 (t, 4H . CH,);  2.8 3 -2 .9 9 (t, 2H , CH,); 3 .2 5 -3 .4 0 (t. 4H . CH,);  3 .5 5-3.70 (t, 2H . CH,); 3 .7 5 -3 .9 0 (t. 4H . CH,);  4.10-4.25 (t, 2H . CH,); 4 .6 2 -4 .8 0 (t, 1H. CH);  6 .7 0-7.20 (m, 5H . arom.) 46-1.86 (m, 4H , CH,); 1.90-2.10 (t,  2H , CH2); 2.40-2.58 (t, 2H , CH,); 2 .9 8-3.20  (t. 2H . CH2); 3.95-4.15  (t, 2H , CH,);  7.00-7.45 (m, 5H, arom.) 
